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INORGANIC ANALYSIS. 
Alkalimetris Titration in Presence of Alumina. J. BeIlumi and F. 

Luoohesi. (Artnok. Ckzm. appho., 1919,11,199-204.)-1n titrating sodium aluminate 
with hydrochlorio acid, using phenolphthaltun as indicator, the following reaction 
takes plaoe : 

AI,(ONa),+ 3HC1= Al(OH), + 3NaC1, 

whilst on titrating aluminium hydroxide, using methyl orange as indicator, the 
reaotion is : 

In titrating orude alkalis oontaining only negligible amounts of dumina, methyl orange 
may be used as indicator, but should any material proportion of aluminium be 
present, the alkaline solution is boiled for five minutes with a slight excess (1 to 2 c.c.) 
of :-mid, in presence of phenolphthalein, cooled to the ordinary temperature, and 
titrated btwk with %alkali. In titrating sodium hydroxide in sodium aluminate, 
Lunge’s method (Z&tsch,. imgew. Chsm., 1890,227, 293) may be used, aocording to 
whioh the aample is diHsolved in water and an aliquot portion titrated with + hydro- 
ohlorio acid in preeenoe of phenolphthalein. But if, as directed, the titration is 
effected in the boiling liquid as a safeguard against carbon dioxide, the results will be 
too low. For example, 10 C.C. of a solution oontaining 0-2 grm. of sodium aluminate 
required 10.2 C.C. of 9 hydrochlorio aoid at boiling-point, and 11-1 ~ o .  at the ordinary 
temperature. It is therefore necessary to titrate the boiling liquid until colourIess, 
then to 0001 the flask rapidly in a ourrent of oold water, md to complete the fitration 
of the oold liquid. 

AXOH), + 3HCl= AQ + 3Hs0. 

C. A. M. 

Analytioal Method for Determining Efflciency of Ammonia Oxidation. 
D. P. Gaillard. (J .  Ind. and Eng. Chem., 1919, 11, 745-747.) -The control of 
plant in which ammonia is being oxidised to oxides of nitrogen is best performed by 
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making frequent analyses of the gams entering and iettving the oonversion chamber, 
the components being determined as percentages by weight. For this purpose 
samples &re collected in previously weighed evacuated bulbs of 600 to 600 O.C. capsoity, 
the weight of the sample irr then determined, and the contents of the bulb are 
absorbed in standard acid and alkali. The bulbe, with well greased stopoocks, are 
evacuated to a, pressure of about 2 ctn. of meroury, weighed, and tested for leakage. 
The stem of the bulb is then connected by a rubber sleeve to short glass sampling 
tubes extending into the path of the gasee through a hole in a well-fitting cork 
inserted in the side of the conversion chamber, After a uniform temperature has 
been established, the stopcocks of the bulbs at the entrance and exit points of 
the chamber me quickIy opened wide, and again closed in order to take the samples, 
and the bulbs are again weighed. In the case of the entrance sample the tube 
of the bulb is dipped in water and the water allowed to rise into the bulb as far 
possible. The contentrr of the bulb are shaken to absorb the ammonia, and air is 
then blown into the bulb. This enablee the ammoniacal water to be discharged 
into 25 C.C. of & sulphurio a&. The bulb is weshed out with water three 
times, the water being introduced into the bulb by suction. The excess of acid is 
titrated, using methyl-red as indioator. In the o ~ e  of the exit sample, about 
100 0.0. of water are first admitted without allowing air to enter. About 25 O.C. of 
oxygen are then admitted from a small container, and the contents of the bulb well 
shaken and allowed to stand for a minute. The residual vaouum is destroyed, and the 
bulb is again shaken for five minutos. The contents and washings are discharged 
into 15 C.C. of & sodium hydroxide and the excess of alkali ie titrated, usingmethyl- 
red as indicator. Slight sources of error are introduoed by the dilution of the sample 
with the air drawn from the sample tube into the bulb ahead of the sample. Other 
aources of error, which can bepractically eliminated by care in manipulatiion, are con- 
densation in the sample tube when taking the sample, leakage of air into the 
converter around the sampling hole when the vacuum is suddenly applied, ohanges 
in temperature, pressure and moisture conditions bet ween successive weighings of the 
flame bulb, and incomplete absorption of the gases in the bulb. Any small amount 
of ammonm remaining unoxidised in the exit gaselr also introduces an error which is 
generally negligible. On the whole, the precision af the method is believed to lie 
between plus and minus 0.75 per cent. A succession of innrbtaneone samples taken 
in this way at frequent intervals has been found to give more reliable operating 
details than a continuous sampIe taken over the same period. J. F. B. 

New Method of Chemical Analysis. A. W. Hull. (J. A M .  O h .  Soc., 
1919,41, ll68-1175.)-The method desoribed is a method of X-ray analysis, funda- 
mentally different from X-ray spectrum analysis, and from what may be called the 
X-ray absorption band method. It is simpler than these methods in that ib does not 
require a spectrometer, and it supplements them in that it gives evidenoe whioh they 
do not supply-namely, the state of chemical combination for eaah of the elements 
present. It consists in reducing to powder form about 1 cub. mm. of the substance to 
be examined, placing it in a Bmall glass tube, sending a beam of monochromatic X rays 
through it, and photographing the diffraction pattern produced. The only apparatus 
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mquired is a, source of voltage, an X-ray tube, and a photographic film. Themethod 
is applicable to all chemical elements and compounds which are crystaIline. The 
rays from the X-ray tube pass first through a sheet of metal, properly chosen, serving 
as a, filter. The filter is chosen of such material that it specially absorbs all wave 
lengths shorter than the desired one, leaving practically nothing but a single intense 
line, the a line of the K series of the anode material. For a molybdenum X-ray tube 
the proper material is zirconium, The rays then pass through slits in two thin sheets 
of lead, some little distance apart. This confines the rays to a narrow beam about 
1 mm. wide. Next comes the thin-walled glass, celluloid or collodion tube contain- 
ing tbe substance to be tested. Beyond thie, and with this as its centre, is a semi- 
circular strip of brass to which is attached a strip of photographic film. An exposure 
of an hour generally gives all the information desired. When the film is developed 
it shows, in addition to the over-exposed line in the centre, where the direct beam 
strikes, a, series of other lines on each side of the centre. These lines are caused by 
the g L  reflections " of the X rays from the tinycrystals in the powder. Their distance 
from the centre of the film depends on the distance between the planes of atoms in 
the crystal, and there is one line for every important set of planes in the crystal. I t  
is evident, therefore, that substances with different crystalline structure will give 
entirely different patterns of lines. Substances of similar chemical nature, on the  
other hand, will in general have similar crystal structure and give similar pattems, 
one being simply a magnified image of the other. The magnification or spread of the 
pattern is different for each one, being inversely proportional to the cube root of the 
molecular volume. Since no two substances have exactly the same molecular 
volume, it is easy to distinguish them, as the difference is cumulative for lines far 
from the centre. Photographs are given in the paper showing how, for instance, 
a mixture of sodium fluoride and potassium chloride can be recognised as mch, and 
readily distinguished from a mixture of sodium chloride and potassium fluoride. The 
method is further capable of quantitative application. G. C. J. 

Adaptation of the Wohr Volumetric Method to General Determinations 
of Chlorine. L. Yoder. (J. Ind. and Eq. Chem., 1919,11, 755)-The conditions 
necessary for the accurate titration of chlorides with potassium chromate as indicator 
are that the solution bs neutral; that no carbonates or phosphates be present, since 
the eilver salts of these acids axe less soluble than the red silver chromate; that the 
solution of the chlorides must have a proper ooncentration to produce the most 
definite colour change. The author has worked out a method which is designed to 
give titratable aolutions in the case of organic materials containing only small 
quantities of cthlorine. The material is thoroughly saturated with water containing 
5 c.o. of a 30 per cent. solution of calcium acetate. The mixture is evaporated to 
dryness at 120" C. and ignited at  a temperature not exceeding 450' C. The cooled 
residue is thoroughly moistened with a few 0.0. of a 10 per oent. solution of ferric 
acetate, and again evaporated to dryness and ignited not above 450" C. The residue 
is triturated with hot water, filtered and washed until free from ohlorides. The 
filtrate is evaporated to dryness or nearly so, and the residue is taken up with just 
sufficient hot water to ensure complete solution of the chlorides, when cold. After 
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themaddition of 2 or 3 drops of potassium ohromate the solution is titrated with 
& silver nitrate. The oalcium acetate fixes free ohlorine, and during the extrac- 
tion of the ignited residue precipitates oarbonates, and neutrdises the filtrate. The 
ferric acetate precipitates the phosphates and is itself oonverted into the insoluble 
oxide which is removed by the filtration. The method has been shown to give good 
remlts as compared with the gravimetric method when applied to materials such as 
fBeceB, grain, hay, etc. J. P. B. 

Acid Teat on Enamel Ware. W. D. Collins, (J. Ind. an& Eng. Chem., 1919, 
11, 757-754.)--The test by boiling with 4 per cent. acetic acid may be considered 
fairly representative, as regards antimony, of the action of oertain foodstuffs on 
enhmelled steel domestio utensils ; in some cases the test is made with 1 per cent. 
tttrtclric acid. The observations to be made at the end of the terrt relate to 
(1) Bppelwmoe.-The extent to which the glaze is attacked is noted, and the results 
grouped into three classes-good, fair, and bad ; good ’’ represents only a slight 
dulling of the glaze, and ‘‘ bad ’’ indicates its almost complete disappearmoe. Blue 
ware showed the highest percentage of bad,” and white ware of ctgoOd.h (2) Loss of 
wure$ght.-This item is not of very characteristic value. Certain tests made by boiling 
for six hours with 200 O.C. of 4 per cent. asetio mid, and evaporating the solution, 
showed soluble matter from 0-05 to 0.08 grm. for crgood” pans, and up to 0.6 to 
1.2 grms. for bad ” ones. (3) Sihtm an thi3 &solved matter. (4) Anttmny.--The 
acid solutions, after boiling for half an hour, are treated with hydrogen sulphide. The 
antimony suIphide is dissolved in boiling ooncentrated hydrochlorio aoid. The solution 
is filtered, diluted, treated with sthrch and iodine to oxidise any reduced tin, made 
alkaline with sodium Carbonate, acidified with b r t d a  acid, and then made alkaline 
with sodium bicarbonate. The antimony is titrated with iodine solution such that 
1 0.0. is equivalent to 0.606 mgrm. of antimony. Tartaric aoid dissolves more 
antimony than acetic acid. White and grey ware frequently contain antimony, but 
can be obtained without it ; blue ware is generally free from antimony. (5) Lead.- 
The ware of most manufacturers was found to be free from lead; in one Qage acetic 
aoid dissolved from 2 to 9 mgrm. of lead. (6) Ubppkg weth changes of tempwatwe.- 
A number of the samplerj examined were not satisfactory in this respect, the tests 
being no more severe than the treatment in ordinaryuse. In some umes the enamel 
clhipped as soon as the flame was applied, and occasionally after removing from the 
flame to a tile at the ordinary temperature. J. F. €3. 

Action of Water and Hydrochloric Add on Powdered Glass. P. Nicol- 
ardot. (Comptes rend., 1919, 169, 335-337.)-Tt has been proposed to determine 
the eolvent aotion of solutions on glass by plaoing the solvent in contact with the 
powdered glass, and this method has been made bffioial by the Physikalisohe 
Rsiohsanstalt ; under them conditions the solvent aofiQn varies with the composi- 
tion of the gIass, and especidy with the degree of fineness of the powder, The 
reeulfs given in the following table are expressed in parts per thousand, by weight ; 
the powders were sifted into three grades, the particles having surfwee in the ratio 
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-- 

of 1 : 2.84 : 12.8, and eaoh was boiled for three hours in platinum vessels with 
300 8.0. of water or & hydroohloria aoid, the find volume being 100 C.C. in each cam. 

0.11 
1.00 
2-00 
10.00 

Action of Water. 

0.11 0.09 003 
0.25 0.25 0.25 
1.00 0-75 0.75 
6.25 2.75 5.25 

Entire glass (conical 

Coarse powder . . , 
Medium powder . . . 
Fine powder . . 

flask) ... OD% 
1-15 
2 76 

l S * N  

Entire glass 
Coarse powder 
Medium powder 
Fine powder 

0.12 
0 25 
0.75 
5-50 

... ... ... 

. .  

0-02 0-01 
0 25 1.00 
1-75 2.25 
17-00 1&60 

A. 
- _ _  

0-12 
1-75 
2.50 
12-75 

003  0-01 
2.00 0.75 
5.25 3.75 
4025 12%0 

0.02 
050 
3.50 
32*% 

0.04 
0*75 
2.50 
17*00 

0.0 
1-0 
3.5 
12.0 

Aotion of Hydrochlonc A d .  

Kraena. 

0.44 
4.25 
9-00 
61 %O 

0.03 
a*oo 
645 

49.00 

Kavalrer Zsolna. I 

I I 

If the losses in the medium and fine powders are dlvided by 8.84 and 128  
respectively, to eliminate the effect of surface, it will be found that practically the 
same %urea are obtained for the action of water, whilst in the case of hydrochloric 
acid the solvent power increases with the fineness of the powder. It will be noticed 
that, with Jena, glass, hydrochloric acid dissolves more of the powdem than does 
water, whilst the opposite effect i8 obtained with the entire glass. This would 
explain the fact that Jena glass is relatively more soluble in hydrochloric3 aoid than 
are the French glasses, A, B, and 0, after the glasses have been heated in an 
autoclave; the heating detwhes particles of the Jena glass, and these dissolve in 
the acid. w. P. s. 

Alkalimetric Determination of Small Amounts of Magnebiium. P. L. 
Hibbard. (J. litd. a,& Eng. CAsm., 1919,11,753-754.)-The author has investigated 
the method devised by Bruckmiller for the titration of ammonium magnesium phoe- 
phate, extending it to the estimation of small quantities of 5 mgrms. or less, suah as 
have been estimated in soil extraots. The modificatione comprhe the use of the Gooch 
cruoible for filtration, whereby washing can be done with the smallest quantity of 
liquid ; the selection of a suitable washing medium consisting of neutralised Jcohol 
followed by an aqueous solution of ammonium magnesium phosphate, and the use of 
methyl red as indioator. The use of alcohol for the removal of the excess of 
ammonia from the precipitate is necessary because the ammonia, would precipitate 
phosphate from the saturated aqueoue solution of the ammonium magnesium 
phogphate If the alcohol be properly neutralised it has no appreciable solvent 
action. The solution containing the magnesium t o  be estimated should be free from 
other bases giving insoluble phosphates, the filtrate from the precipitation of calcium 
oxalate being preferably used. The volume should be small-namely, for amounts 
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Iess than 1 mgrm., 5 C.G. ; for 1 to 3 mgrms., 10 c.c.; for 5 mgrrns., 20 C.C. Other 
sdts should be absent as far as possible, ammonium salts being removed by ignition. 
Precipitation of the phosphate may be performed either cold or hot. According to 
the former method the solution should oontain 0.1 to 0.2 per cent. of ammonium 
chloride, and enough free ammonia to give a distinct but not strong odour. A 
1.5 per cent. solution of sodium ammonium phosphate is added drop by drop, 1 C.C. 

per I mgrm. of magnesium. After ten minutes one-third volume of strong ammonia, 
is added, and the precipitate is filtered after two hours or more. The hot method 
gives good results when excem of ammonium salts are present. The liquid is slightly 
acidified with hydroohloric acid, heated to boiling, treated with phosphate solu- 
tion, then with one-third volume of strong ammonia, and allowed to stand for at 
least two hours and cool. In collecting the precipitate in the Gooch crucible ~t 

moderately thick layer of paper pulp should be used in preference to asbe&ios. The 
main portion of soluble salts may be washed out with 2 per cent. ammonia solution, 
or else alcohol may be nsed at once. The precipitate is washed three or four times 
with 95 per cent. alcohol neutralised in accordanoe with a separate titration in 
which the alcohol is diluted with water, and methyl red is used as indicator. After 
washing with alcohol, four washes of 5 C.O. eaoh are given with tt saturated aqueous 
solution of ammonium magnesium phosphate. The sides of the crucible are washed 
down, and the felt is removed with the precipitate, placed in the precipitation flask 
with water and methyl-red, and an excess of standard acid is run in while shaking. 
Sdlicient time must be allowed for the precipitate to dissolve, and the excess of acid 
is titrated baok. When more than 2 mgrms. of magnesium are present the colour 
change it3 not sharp. J. F. B. 

Colour Reaotion for the Detection of Mercury in its Compounda. 
A. Abelmann. (Pharm. Zmtralb., 1919, 60, 247-248.)-The following reaotion is 
given by meroury salts and its compounds in general, and even by those organic 
meroury oompounds in which the mercury is so firmly combined that it d00s not 
yield a coloration with hydrogen sulphide unless the compound is decomposed 
previously. A solution of the mercury salt or compound, or a, suspension of an 
insoluble cornpound, ie treated with a drop of dilute nitric acid and a moderate 
quantity of ferrous sdghate eolution. Concentrated sulphuric acid is then added 
cautioudy, 80 as to form a layer below the mixture. A red-vioIet ring appears at 
the junction of the two liquids adpersists for some hours. The brown ring, due to 
the usual nitric acid-ferrous sulphate reaction, appears somewhat later, and is Reen 
above the red-violet ring. w. P. 8. 

New Method of Analysing Platinum Ores rand Chemical Composition 
of the Ural Ores. L. Dupare. (l33h. Ohm, Ada, 1919, 2, 324-337.I-The crude 
platinum Ores of the Ural distriot are of complex composition. Apart from the 
natural alloy, which composes the mineral, small quantities of iridium osmide and 
palladium are invariably present, with granules of iron or ferro-nickel, and sometimes 
free iridium. The alloy itself consists of platinum assuciated with more or less 
iron (up to 20 per cent.), iridium, palladium, rhodium, and copper, and frequently 
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niokel. In praotioe the ores are classified into the femo-platinum ores, whicth 
contain from 15 to  20 per cent. of iron, and the polyxenitee, which oontain only 
6 to 10 per oent., the former being attraoted by the magnet, whilst the latter are 
not. All the natural alloys of platioum enclose a variable quantity of crystale of 
iridium osmide, whioh remain intact after the mineral has been treated with aqua 
regza. The following method of rtnalysing these typee of ores hag been devised: 
Esthatim of Osmum and Silica-About 10 grms. of the mineral are heated on the 
sand-bath at 80° C. with aqua regia, and the insoluble osmidea and silica &re 
sepmated, washed with hot water, ignited and weighed together. They are then 
fused with ti to 6 grms. of finely-divided metallic silver and an excess of borax in a 
refractory earthenware crucible previously glazed with borax. The fused mass is 
treated with nitric acid, and the insoluble osmide separated, washed, ignited, and 
weighed, whilst the silica, dissolved by the borax is found by difference. Preeipgta- 
tzm of Iridium and PEcctmum-The filtrate from the silioa and osmium is repeatedly 
evaporated on the water-bath to expel nitroue products, the residue is dissolved in 
hot water, and the liquid oxidieed for thirty minutes by mans  of a current of 
chlorine. I t  is then concentrated to a paste in an oven at 38O to  4 2 O  C., which 
temperature nust not be exoeeded, in order to prevent the reduction of gold and 
formation of basic salts, and to keep the iridium in the form of the tetrachloride- 
On now adding 25 to 30 grms. of ammonium ohloride in succesBive small portions 
the whole of the platinum and iridium is preoipitated a8 double salte. After 
standing for two days the preoipitate is separated, and washed with a saturated 
solution of ammonium chloride (500 to 600 c.c.) until the filtrate ceases to give a 
reaction for iron with thiocyanate. The preoipitate is then waghed with a little 
alcohol, the dcoholio filtrate evaporated to drynesq the residue dissolved in water, 
and the solution added to the first filtrate and washings. The filter-pa@r and its 
oontents are ignited in  e muffle furnaoe, the residue treated with hydrochloric acid 
to remove the last traces of iron, then ignited in < ourrent of hydrogen, cooled in 
carbon dioxide, and the iridium and platinum weighed together. Separation of 
I~u.hwm and Phtinwn-The residue is treated in a oovered poroelain basin with 
aqw reg& diluted with five times its volume of water at a temperature not exoeeding 
50° C. This operation is repeated with fresh quantities of acid until, after a 
digestion of 12 houre, nothing more dissolves. The residue is warjhed with 1 per 
cent. hydrochloric mid, washed on the filter with water, ignited in hydrogen, 
cooled in carbon dioxide, and weighed ag iridium. The filtrate is again treated with 
ammonium chloride, and the platinum estimated in the usual way as platino- 
ohloride. Sepwatwn of Gold and Paihdeum-The filtrate from the first preoipitetion 
with ammonium chloride is heated on the water-bath with a solution of 0.75 to 
1 grm. of dimethylglyoxime in boiling water until yellowish-brown precipitate ie 
formed (or yellow in the absence of gold). This precipitate is washed with aoidu- 
lated water, dried, and ignited in a tared poraelain crucible, afber which it is 
redissolved in aqua; regwc, the nitrio mid expelled by repeated evaporation with 
hydrochloric acid, and the residue taken up wifh water The solution is treated 
with ammonium ohloride, and any preoipitate of platinum is added to that pre~onsly 
obtained. The filtrate from the platinum is evaporated to dryness, the residue 
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treated severa1 times with strong nitric acid, and then with hydrochloric aoid, and 
the solution again evaporated to dryness. The residue is dissolved in water, and 
treated at 60' C. with 2 grms. of ammonium oxalate which precipitates the gold 
quantitatively in four to six hours, and the precipitate is washed, dried, ignited 
end weighed as metrtIlic gold. The fiItrate is nearly neutralised with ammonia, 
treated with 1 grm. of dimethylglyoxime dissolved in boiling water, and the yellow 
precipitate is washed with acidulated water, dried, ignited in a current of hydrogen, 
cooled in a current of carbon dioxide, and weighed as metallic palladium. Separataon 
of Copper am? Bhodim-The filtrate from the gold and palladium is reduced for 
fiver to six hours by means of 50 grms, of pure zinc and 50 grms. oE strong hydro- 
ohlorio wid, the black deposit rapidly filtered off, washed until free from acid, and 
ignited in a tared poroelain crucible. The residue is triturated at intervals in a glass 
mortar with 50 per cent, nitric a d  for about two hours, the clear liquid decanted, 
and the treatment with aoid repeated, The residue will contain the rhodium (with 
sometimes a little platinum), whilst the filtrate will contain all the copper (with 
sometimes traceo of rhodium). The filtrate is repeatedly evaporated to dryness wlth 
strong hydrochloric a d ,  the residue taken up with water, and the copper pre- 
oibitated as thiocyanate in the usual way. The filtrate from the copper is evaporahed 
ts dryness, and the residue treated with ordinary nitric acid, next with concentrated 
nitric aoid to decompose the thiocyanetes, and is then taken up with water and 
reduced with zinc and hydrochloric acid. This throws down any traces of rhodium, 
and this precipitate is ignited and added to the original rhodium residue, This is 
fused for about thirty hours with potassium bisulphate, when the rhodium will be 
rendered soluble, whilst trmes of platinum and iridium which may aommpany it 
will remain ineoluble. The fused mass is treated with 15 C.C. of strong hydroohloric 
mid, and then with water, and heated on tbe water-bath. The insoluble residue is 
separated, washed, ignited in hydrogen, cooled in oarbon dioxide, weighed, and 
added to the main precipitate containing the platinum and iridium, prior to the 
separation of the latter by means of a p a  regm. The solution containing the 
rhodium is reduced with zinc, the deposit washed by trituration with dilute hydro- 
chloric a i d ,  ignited in hydrogen, cooled in carbon &oxide, and weighed as pure 
rhodium. Estimatwrt of Irola-This is effected in the filtrate from the first reduction 
with zinc by a double precipitation as acetate. C. A. M. 

Cyanometric Method of Estimating Silver and Halogens in Ammoniacal 
Sblution. J. Eggert and L. Zipfel, ( B ~ T . ,  1919, 52, 1177-1185, though J. Soe. 
Chem. Id., 1919,38,605 A,)-The procedure depends on the fact that silver iodide is 
only precipitated from very dllute ammoniacal solutions of silver salts by addition of 
potassium iodide when eleotrolytes are present in large amount or when the solution 
is warmed, continuously shaken, or preserved for a long time; otherwise an opales- 
cence of colloidal silver iodide is formed : i f  potassium cyanide solution is added, the 
turbidity increases st first and suddenly disappears when the amount of CN' 
necessary for the formation OE Ag(CN)', has been added. Silver is estimated in 
smmoniacal solution in the following manner. A known volume of approximately =& 
potassium oyanide solution is diluted with about four times its volume of water and 
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sufficient ammonia is added to make the solution st; least 2,  after introduction of a, 
quantity of potassium iodide approximately equivalent to that of the cyanide taken, 
the silver solution is added to incipient turbidity. Halogens are estimated indirectly 
bg using an excess of silver nitrate solution and titration of the residual silver after 
filtration of the silver halide. The method can also be applied to the estimation 
of acids, the silver salts of which are distinguished by sufficient difference in their 
solubility in ammonia ; thus chloride and iodide may be simultaneously estimated in 
that their sum is determined by the indirect prooess and the iodide alone estimated 
in a solution which is sufficiently ammoniacal to retain the silver chloride in the 
dissolved state. To obtain accurate results, it is necessary that the amount of potas- 
sium iodide used as indicator should be approximately equivalent to the amounts of 
substance taken for titration. The use of potas&.nn iodide in Liebig's method of 
fitration is shown to bring no advantage and, 111 certain cases, even to lead to 
false results. 

Estimation of Antimony, Lead, Tin, and Copper, in Alloys. G.O8ti?brheld 
and P. Honeggep. (Zebu. Chm. Acts, 1919, 2, 398-416.)-The method depends 
Upon the fa& that, on treating the alloy with boiling sulphdc acid, the aatimQny is 
dissolved in the trivalent condition, the whole of the tin is disso1-d &S &fb~~nic 
sulPh&te, whilst the copper and lead are converted into sulphatetr, whi& are PmtidlY 
soluble in  the strong acid. On dilution with water the lead sepmatm qutmhtatively 

Crystalline lead sulphate, which can be Beparafed and weighed as such. The 
antimony in the filtrate (or the original eolution) may be estimated by titration with 
Potassium bromate, and, after the titration, the liquid is reduced, and the tin the 
GoPPer estimated by volumetric methods : One grm. of the alloy is boiled with 90 C.0- 

of strong sulphurio acid until the sulphur dioxide formdd has been expded, whenfhe 
liquid is cooled and diluted to about 100 D.C. I t  is then treated with 5 C.C* of strong 
hydrochloric acid and the antimony &wly titrated with & potassium bromate 
Solution, using methyl orange indicator. The titrated solution is allowed to stand 
for 813. hour and the deposit of lead sulphate collected in a, tared Gooch ~mCible, 
whith is then heated for fifteen minutes in an electrio muffle oven art 500' to 600' C- 
(not more) to expel all traaes of sulphur, cooled and weighed. In the presence of a 
large proportion of tin an aliquot portion of the filtrate is taken for the estirnatkm of 
that metal, but when the amount does not exceed 30 per cent. the whole filtrate may be 
u d .  It IS reduced by adding 80 C.C. of strong hydrochlorio wid, end three m1tce8s1w 
portions of about 3 gm. of zino turninge, boiled to redissolve the tin, rapidly wxhd 
in water, and immediately titrated with Fv bromate solution, after the addition of 
5 C.C. of potassium iodide solution and 5 C.C. of freshly prepared starch solution. For 
the estimahion of the copper, 1 grm. of the original alloy is treated with 20 C.C. of 
sulphuric acid, as described, the solution made up to 100 c.c., and cooled, 30 C.C. of 
about potassium iodide solution added, and the separated iodine electrometrically 
titrated with & thiosulphate solutioq. C. A. M. 

Analysis of Tin Ores. A. Craig. ( J .  Ind. and Eng. Chm., 1919, 11, 
750-753.)-When an alloy of tin is treated with nitric aoid the precipitation is never 
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oomplete and the precipitate is always impure : antimony, arsenic, phosphorus, 
copper, iron, and magnesium may be present in it. If sulphur is present in the alloy 
the treatment with strong nitric acid will cause the formation of lead sulphate, 
but this may be avoidea by the w e  of dilute aoid (sp. gr., 1.59, digesting on the water- 
bath and crushing the lumps, i f  necessary, to aasist the decomposition and separ- 
ation. In filtering the tin precipitate, the filter and funnel should be arranged to 
preserJe the column of liquid in the stem of the funnel, apd a little filter paper pulp 
should be poured on the filter; this will make the stream slower at first, but 1t 

prevents clogging by the slimy precipitate. The filtrate is mixed with sulphuric acid 
and evaporated until fumes of sulphur trioxide come off; water is added equal to 
5 C.C. for each 1 0.0. of Bulphnrio acid, the copper sulphate is dissolved, and the lead 
snlphate allowed to settle out. Meanwhile, the tin preoipitate should be ignited 
without loss of time, first over a Bnnsen flame and then in a muffle with a blast 
flame until constant in weight. The residue is then fused with about 20 parts of a, 
mixture consisting of 14 parts of potassium carbonate, 10 of sodium carbonate, 
and 10 of sulphur. The melt is extracted with water, and the precipitate filtered 
and washed with ammonium hydrogen sulphide. It is ignited, weighed, covered with 
a little hydrochloric mid, and warmed until the copper and iron are dissolved. 
The liquid is diluted and filtered on a very small paper, the residue is ignited and 
weighed. The qfirst residue contains some stannic oxide and silica, and, possibly, 
fmgments of the crucible which remain in the second residue. The difference 
between these is the correction for oxidee insoluble in the fusion. The hydrochloric 
acid fiItrate from the first residue is treated with sulphuric acid, evaporated to 
fuming, and then diluted; the eolution is then combined with that from the tin pre- 
cipitate. The alkaline filtrate from the sulphur fusion contains all the antimony i€ 
it is less than 20 per cent. of the tin, also some of the arsenic. The solution is 
treated with a siight excem of sodium chlorate and then with half its volume of 
hydrochloric acid, and boiled down to a small bulk, It is made j u t  alkaline with 
ammonia, ox&c acid and ammonium oxalate are added a h  hydrogen sulphide is 
passed in. The precipitate of antimony and arsenic is dissolved in a minimum 
amount of 5 per cent. pota,ssium hydroxide solution containing some hydrogen 
sulphide, the solution is oxidised with sodium ohlorate and hydrochloric acid, the 
excess of chlorine is boiled off, and the liquid titrated with thiooulphate. After titrtlr 
tion it is acihfied with hydrochlorio acid, and the arsenic is precipitated with 
hydrogen snlphide. Phosphorus may be estimated by adding ammonia to the axalate 
filtrate from the antimony and then magnesia mixture, but it is best determined 1n 
a separate portion. The ignited tin precipitate is now corrected by deducting from 
it the oxides ineoluble in the fusion, the phosphorus, as P,O,, the antimony, as Sb,Oo 
and the arsenic, &ES As,O,. In some cases it is necessary to add to it a small 
quantity of tin recovered from the eleotrolyte solution. J. F. B. 
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